Potentiation of GABAA-mediated synaptic current by ethanol in hippocampal CA1 neurons: possible role of protein kinase C.
Ethanol has been reported to interact with numerous voltage- and ligand-gated ion channels in central mammalian neurons. In particular, the type A gamma-aminobutyric acid (GABAA) receptor/chloride ionophore complex has received considerable attention as a cellular substrate for ethanol and other sedative-hypnotic drugs. Direct electrophysiological evidence that ethanol modulates GABAA receptor function has been controversial. In this study, we investigated the effects of ethanol on the GABAA receptors that mediate fast inhibitory synaptic transmission in the rat hippocampus. Using the whole-cell patch-clamp recording technique in brain slices, we found that clinically relevant concentrations of ethanol (10-50 mM) potentiate pharmacologically isolated GABAA-mediated inhibitory postsynaptic currents (IPSCs) recorded from rat hippocampal CA1 neurons. In addition, we demonstrate that ethanol- but not diazepam-mediated enhancement of GABAA IPSCs requires intracellular ATP and can be blocked by Ro-31-8220 or PKC19-31, specific inhibitors of protein kinase C. Furthermore, the active phorbol ester 4-beta-PDBu but not its inactive analog also interferes with ethanol enhancement of GABAA IPSCs. These results demonstrate that ethanol potentiation of pharmacologically isolated GABAA IPSCs can be modulated by protein kinase C.